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There have been 5 stlldles of the blnary system sodlum sulhte - water (1 - 5). However,

the data given by Efanov et al. (5) are expressed In unlts of g-equivalents per 11tre.

and therefore cannot be compared with the other data. Data are also available from

ternary systems (6 - 24). The data show a good deal of scatter, probably because of the

dlfflcu1ty of preventing oXldatlon of sulflte to sulfate at all stages from preparatlon

to determinatlon.

Data for the equl11brlum wlth ice (269-273 K) come from (1) and (2). Two pOlnts from

(1) had to be rejected, but otherwlse the data are In reasonable agreement. The

regressl0n equatl0n lS

(T - 273.15) = -0.0137 - 0.347y + 0.0026y2

or alternatively

s = 0.027 (15 pts)

y = -0.0317 - 2.85(T - 273.2) + 0.0809(T - 273.2)2 s = 0.088 (15 pts)

where y = 100w lS the solubillty in mass % of Na2S03' T is the temperature in K, and s is

the estlmated standard devlatl0n of the dependent varlable about the regresslon llne.

For the temperature range 273 - 309 K, the solld phase In equlllbrium with the saturated

Solutlon is Na2S03.7H20 [10102-15-5 ). Data were avallable from (1 - 4, 6 - 9, II, 12,

14 - 16, 19, 21 - 23); there were 79 pOlnts In all. All 10 data pOlnts from (7) were

rejected, because they were totally inconslstent wlth the other data. Other data pOlnts

were rejected when regression analysls showed them to lle outwlth ±2s of the regresslon

llne. The process was repeated until a llne was obtalned with all points lylng lnslde

±2s. The rejected points came from the following reference: (1) - lout of 8 total,

(2) - 2/24, (3) - 2/5, (4) - 1/3, (11) - 1/1, (23) - 2/2.

equation is

The flnal regresslon

y = 12.03 + 0.377(T - 273.2) + 0.00325(T - 273.2)2 s = 0.207 (60 pts)

For the temperature range 307 - 373 K, where the solid phase lS the anhydrous salt

Na2S03' data were avallable In (1 - 4, 8, 10, 13, 17 - 20, 22, 23); there were 52

pOlnts. All but 1 of the 11 points from (1) were rejected because they were completely

lacking In agreement with the other data. Other pOlnts rejected because they lay

outside ±2s came from (2) - 3/19, (3) - 4/5, (4) - 2/4, (8) - 1/1, (13) - 2/3, (18)

- 1/1, (19) - 1/2. (23) - 1/1. The final regressl0n equatl0n lS

y = 34.2 - 0.2024(T - 273.2) + 0.000760(T - 273.2)2 s = 0.135 (27 pts)

The temperature of the transltion pOlnt between the 7-hydrate and the anhydrous salt has
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been varlously reported to be 295.2 K (22°C) (1), 306.6 K (33.4°C) (2), 298.2 - 305.2 K

(6), 304.7 K (31.5°C) (12) and 306.7 (36.5°C) (31). The point of intersectlon of the

relevant regresslon equatlons lS 306.57 K (33.41°C). The solubllity at that pOlnt lS

28.25 mass % of Na2S03'

The lce curve lntersects the 7-hydrate llne at a eutectic temperature of 269.70 K

(- 3.460 C); the solublilty there lS 10.8 mass % of Na2S03'

Rodnyanskll and Galinker (4) actually report solubilities up to 633 K (360°C), but thelr

data were reported only in graphlcal form, and precislon of readlng the graph was not

good.

Wlth as much data as are avallable for this system, lt would have been hoped to be able

to glve recommended values. However, because there is such a lot of scatter in the

data, It was felt that the values derlved from the regression equations should be

deslgnated merely as TentatIve.

TENTATIVE SOLUBILITIES

SolubilIty
T/K

mass %
molality

mol/kg

273.2 12.03 1.085
278.2 14.0 1.29
283.2 16.1 1.52
288.2 18.4 1. 79
293.2 20.9 2.10
298.2 23.5 2.44
303.2 26.3 2.83
308.2 29.2 3.27

Na2S03

308.2 28.0 3.09
313.2 27.3 2.98
318.2 26.6 2.88
323.2 25.95 2.78
328.2 25.3 2.69
333.2 24.8 2.62
338.2 24.2 2.53
343.2 23.7 2.46
348.2 23.3 2.41
353.2 22.8 2.34
358.2 22.5 2.30
363.2 22.1 2.25
368.2 21.8 2.21
373.2 21.5 2.17
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TERNARY SYSTEMS

Sodium sulfite - sodium sulfate - water. This system has been studied by a number of

workers (10 - 18), at a number of temperatures. At 273.2 and 273.3 K, the data of

R1vett and Lewis (14) and Pa1kina (15) are in good agreement. The data of Sotova et a1.

(16) are also in agreement, apart from one or two points. Pa1kina gives no information

about the solid phases, and the others differ in their conclusions about the solid

phases. A f1rst glance at the phase diagrams would suggest that there were two so11d

phases, viz. anhydrous Na2S03 and Na2S04' Sotova merely states that the two solid

phases are Na2S03.7H20 and Na2S04.10H20. R1vett and Lewis say that there are two series

of mixed crystals, one between the heptahydrates and the other between the decahydrates.

In neither case is conv1ncing evidence presented. It seems certain that some sort of
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m1xed crystals are 1ndeed formed, because almost certa1nly 1t 1S~ the anhydrous salts

that are formed.

The data given by Palk1na (IS) for 278.2, 283.2, 288.2 and 293.2 K appear to be 1n accord

w1th the data of R1vett and Lew1s (14) for 290.7 K and Lewis and Rivett (12) for 294.2 K.

The phase d1agram for 290.7 K appears to suggest that there are two solld phases,

Na2S03.7H20, and Na2S04.7H20, form1ng a slmple euton1C system, and th1S does appear to be

possible, although perhaps 1t would have been expected to find Na2S04.10H20 rather than

the 7-hydrate. Kuznetsova and Sedova (32) report f1nd1ng Na2S04.10H20 from sulfate-r1ch

solutions, and solld Solut10ns from sulf1te-rlch Solut10ns, but the1r solub1l1ty data 1S

not in good agreement w1th the rest. However, the authors aga1n bel1eved that two

ser1es of mixed crystals were formed (14). At 298.2 K, the data of Palk1na (15) are in

agreement w1th those of Rivett and Lewis (14), and the data of Kuznetsova and Yaroshenko

(11) are also essentially in agreement, although they show rather more scatter. The

phase diagram for (11) shows a simple euton1C system, with solids Na2S03.7H20 and

Na2S04.10H20, but there is not much data. The one for (14) suggests that one solid 1S

Na2S03.7H20, but the tie-l1nes at the sulfate side of the d1agram meet between the

pos1t10ns for the 7-hydrate and 10-hydrate, Wh1Ch suggests the possib1l1ty again of mixed

crystals. The authors (14) again propose that there are two ser1es of m1xed crystals,

one between the heptahydrates and the other between the decahydrates. Palk1na (15) also

believed this, but d1d not prov1de any supporting data. R1vett and Lewis (14) report

also a metastable system at 298.2 K; here the solid phases are the anhydrous salts, and

m1xed crystals are formed extens1vely.

The data of Sotova et al. (18) and Lewis and Rlvett (13) for 333.2 K, are 1n reasonable

agreement, apart from a bit of scatter in Sotova's results. Lewis and Rivett also

report a short metastable region. The phase diagrams for this temperature show no

eutonic, but that a range of solid solutions of the two anhydrous salts are formed.

Lew1s and Rivett report find1ng 5 series of such SOlld solutions. The same sort of

phase diagram 1S seen at 313.2 K (13), 318.2 K (13), 310.7 K (14), and at 373.2 K, where

the agreement between Durymanova and Telepneva (10) and Sotova et al. (17) is reasonable.

Small amounts of data for several other temperatures given by Lew1s and Rivett (12) seem

in accord with other data. Data given by Wohler and Dierksen (26) are not 1n

particularly good agreement with the rest.

Sodium sulfite - sodium chloride - water. At 298.2 K, the data of Durymanova and

Telepneva (9) are in reasonable agreement with those of Kobe and Hellw1g (3), apart from

at a part of the curve where Kobe and Hellwig appear to have reported a metastable

region. The reported solid phases are NaCl and Na2S03.7H20, but the phase d1agram 1n

(9) suggests that there may be a reg10n where mixed crystals are formed. The data glven

by Labash and Lusby (8) for 293.2 K seem to be reasonably 1n accord w1th (9). At 333.2

K the data of Labash and Lusby (8) agree reasonably w1th those of Kobe and Hellwig (3),
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apart from at one or two p01nts. At this temperature, the phase d1agram does appear to

show a slmple euton1C system, with NaCl and Na2S03 being the solid phases.

Sodium sulfite - sod1um pyrosulf1te - water. Data for th1S system are ava1lable at

273.2 K (16), 288.2 K (19), 298.2 K (19, 23), 308.2 K (19, 23), 318.2 K (19), 333.2 K

(18) and 273.2 K (17). For 298.2 K, the data are in good but not perfect agreement.

At 308.2 K, the data show the same trends, but d1ffer by about 1 - 2%. At all

temperatures, a slmple eutonic system 1S observed; at 298.2 K and below, the solid

phases are Na2S03.7H20 and Na2S205' and at 308.2 K and above, they are Na2S03 and

Na2S205'

Sod1um sulf1te - ammonium sulfite - water. Data are reported by Labash and Lusby (8)

for 293.2 and 333.2 K, and by Zll'berman and Ivanov (20) for 333.2 and 358.2 K. The

data at 333.2 K are 1n reasonable agreement.

Sod1um sulf1te - sod1um thiosulfate - water. Data are glven by Palkina (15) for 273.2 

298.2 K, by Mochalov and Monina (21) for 288.2 K, and by Wohler and Dierksen (26) for

296.2 - 353.2 K. At 288.2 K, the data for the sulfite branch of the solubil1ty curve

are 1n good agreement, but Mochalov and Mon1na found about 1% more th10sulfate 1n the

th10sulfate branch.

Other ternary systems. The system sodium sulfite - ethanol - water has been stud1ed by

Navrat1l and Nyvlt (7) and Klebanov and Ostapkev1ch (22), but the data are not directly

comparable. The data in (7) are suspect, because the binary data extracted were found

to be unreliable. The system sod1um sulf1te - sod1um hydrox1de - water was stud1ed by

Hamm1ck and Currie (6) at temperatures from 273.3 K to 305.2 K. The system sod1um

sulf1te - sod1um 2-naphtholate - water was studied by Teslo et a1. (25) at temperatures

between 313.2 and 375.2 K.

MORE COMPLEX SYSTEMS

Systems involv1ng sodium sulfite, water, w1th sodium sulfate and sodium chloride (9, 10);

with sod1um pyrosulf1te and sodium sulfate (11, 27, 33), w1th ammon1um sulfite, ammonium

chlor1de and sod1um chloride (20, 30); and with 2-naphthol and sod1um hydroxide (29)

have been stud1ed. No comparisons were poss1ble, however.
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